SAR103168: a tyrosine kinase inhibitor with therapeutic potential in myeloid leukemias.
SAR103168, a tyrosine kinase inhibitor of the pyrido [2,3-d] pyridimidine subclass, inhibited the kinase activities of the entire Src kinase family, Abl kinase, angiogenic receptor kinases (vascular endothelial growth factor receptor [VEGFR] 1 and 2), Tie2, platelet derived growth factor (PDGF), fibroblast growth factor receptor (FGFR) 1 and 3, and epidermal growth factor receptor (EGFR). SAR103168 was a potent Src inhibitor, with 50% inhibitory concentration (IC50) = 0.65 ± 0.02 nM (at 100 μM ATP), targeting the auto-phosphorylation of the kinase domain (Src(260-535)) and activity of the phosphorylated kinase. Phosphorylation of Src, Lyn and Src downstream signaling pathways (PYK2, P-130CAS, FAK, JNK and MAPK) were inhibited in a dose-dependent manner. SAR103168 inhibited the phosphorylation of STAT5 in KG1 cells and fresh cells from patients with acute myeloid leukemia (AML). SAR103168 inhibited proliferation and induced apoptosis in acute and chronic myeloid leukemic cells at nanomolar IC50. SAR103168 induced anti-proliferation of leukemic progenitors (CFU-L) from 29 patients with AML, and > 85% of AML patient samples were sensitive to SAR103168. These antagonist activities of SAR103168 were independent of FLT3 expression. SAR103168 treatment was effective in 50% of high-risk patient samples carrying chromosome 7 abnormalities or complex rearrangement. SAR103168 administration (intravenous or oral) impaired tumor growth and induced tumor regression in animals bearing human AML leukemic cells, correlating with potent inhibition of Src downstream signaling pathways in AML tumors. SAR103168 showed potent anti-tumor activity in SCID (severe combined immunodeficiency) mice bearing AML (KG1, EOL-1, Kasumi-1, CTV1) and chronic myeloid leukemia (CML) (K562) tumors. The combination of cytarabine and SAR103168 showed synergistic activity in AML and CML tumor models. These results highlight the therapeutic potential of SAR103168 in myeloid leukemias and support the rationale for clinical investigations.